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driving a measurement unit of the bioelectrical impedance
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put terminal and a second sound channel output terminal of a
host device, and a bioelectrical impedance measurement
result is received by a microphone input terminal of the host
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1
BIOELECTRICAL IMPEDANCE
MEASUREMENT APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 102109661, filed on Mar. 19, 2013. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Technical Field

The invention relates to a measurement apparatus. Particu-
larly, the invention relates to a bioelectrical impedance mea-
surement apparatus.

2. Related Art

Since measurement analysis of bioelectrical impedance
has advantages of simple, rapid, accurate, non-invasive, no
radiation damage, low cost and real-time and continuous
monitoring, etc., it has been widely used in different tests, for
example, enzymatic reaction of biotech, blood test, human
acupoint test and body fat test, etc., which all belong to
application of the bioelectrical impedance analysis, and
operation frequencies in test analysis of different test projects
are different.

A plurality of bioelectrical impedance measurement appa-
ratuses have been developed, though each of the apparatuses
is only adapted to a specific purpose, and a bioelectrical
impedance measurement apparatus capable of switching
between different test modes based on bioelectrical imped-
ance measurement principle and being used in collaboration
with a portable electronic apparatus such as a mobile phone,
a tablet PC or a notebook computer is still not developed.

SUMMARY

The invention is directed to a bioelectrical impedance mea-
surement apparatus, which is capable of implementing a plu-
rality of bioelectrical impedance measurements, and is
capable of being used in collaboration with a portable elec-
tronic apparatus such as a mobile phone, a tablet PC or a
notebook computer, and has characteristics of lightness, slim-
ness, shortness and smallness and is easy to use.

The invention provides a bioelectrical impedance measure-
ment apparatus including a measuring device and a host
device. The host device is coupled to the measuring device,
and has a first sound channel output terminal, a second sound
channel output terminal and a microphone input terminal. An
alternating current (AC) power signal and a frequency regu-
lation signal are respectively output to the measuring device
through the first sound channel output terminal and the sec-
ond sound channel output terminal according to a measure-
ment mode of the host device, so as to drive the measuring
device to perform bioelectrical impedance measurement on
an object to be tested, and a measurement result of the object
to be tested is received through the microphone input termi-
nal, so as to analyse the same to obtain biomedical informa-
tion.

In an embodiment of the invention, the measuring device
includes a regulation unit, a driving unit, a measurement unit
and a mixing unit. The regulation unit is coupled to the first
sound channel output terminal and the driving unit, and regu-
lates the AC power signal to provide a direct current (DC)
power signal to the driving unit. The driving unit is coupled to
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2

the host device, and outputs a driving signal according to the
frequency regulation signal and the DC power signal. The
measurement unit is coupled to the driving unit, and is driven
by the driving signal to measure the object to be tested, and
outputs a measurement signal. The mixing unit is coupled to
the microphone input terminal, the first sound channel output
terminal and the measurement unit, and mixes the AC power
signal and the measurement signal to produce a mixed signal
and output the same to the microphone input terminal. The
host device analyses the mixed signal to obtain the biomedi-
cal information.

In an embodiment of the invention, the driving unit
includes a transistor, a resistor and a bipolar transistor. A drain
and a source of the transistor are respectively coupled to the
regulation unit and the measurement unit. The resistor is
coupled between a gate of the transistor and a ground. An
emitter of the bipolar transistor is coupled to the regulation
unit, a collector of the bipolar transistor is coupled to the gate
of'the transistor, and a base of the bipolar transistor is coupled
to the second sound channel output terminal.

In an embodiment of the invention, the regulation unit
includes a first diode, a first capacitor, a second diode and a
second capacitor. An anode of the first diode is coupled to the
first sound channel output terminal, a cathode of the first
diode is coupled to the driving unit, and the first diode pro-
vides the DC power signal to the driving unit through the
cathode. The first capacitor is coupled between the cathode of
the first diode and the ground. A cathode of the second diode
is coupled to the anode of the first diode. The second capacitor
is coupled between an anode of the second diode and the
ground.

In an embodiment of the invention, the mixing unit
includes an operation amplifier, a capacitor, a resistor and a
transistor. A positive input terminal of the operation amplifier
is coupled to the first sound channel output terminal. The
capacitor is coupled between an output terminal of the opera-
tion amplifier and the microphone input terminal. The resistor
is coupled between a negative input terminal and the output
terminal of the operation amplifier. The transistor is coupled
between the negative input terminal of the operation amplifier
and the ground, and a gate of the transistor is coupled to an
output terminal of the measurement unit.

In an embodiment of the invention, the host device further
includes a display unit to display the biomedical information.

In an embodiment ofthe invention, the host device includes
a mobile phone, a tablet PC or a notebook computer.

In an embodiment of the invention, the measurement mode
includes an acupoint detection mode, a body fat measuring
mode or a bio-detection mode.

According to the above descriptions, the power signal and
the frequency regulation signal required for driving the mea-
surement unit to perform measurement are provided through
the first sound channel output terminal and the second sound
channel output terminal of the host device, and the micro-
phone input terminal of the host device is used to receive the
measurement result, such that the host device can analyse the
measurement result to obtain the biomedical information. In
this way, the bioelectrical impedance measurement apparatus
is adapted to multiple test projects, and can be used in col-
laboration with a portable electronic apparatus such as a
mobile phone, a tablet PC or a notebook computer, and has
characteristics of lightness, slimness, shortness and small-
ness and is easy to use.

In order to make the aforementioned and other features and
advantages of the invention comprehensible, several exem-
plary embodiments accompanied with figures are described
in detail below.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 is a schematic diagram of a bioelectrical impedance
measurement apparatus according to an embodiment of the
invention.

FIG. 2 is a schematic diagram of a bioelectrical impedance
measurement apparatus according to another embodiment of
the invention.

FIG. 3 is a schematic diagram of a bioelectrical impedance
measurement apparatus according to another embodiment of
the invention.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

FIG. 1 is a schematic diagram of a bioelectrical impedance
measurement apparatus according to an embodiment of the
invention. Referring to FIG. 1, the bioelectrical impedance
measurement apparatus 100 includes a host device 102 and a
measuring device 104, where the host device 102 is, for
example, portable electronic device such as a mobile phone,
a tablet PC, or a notebook computer, etc., which has a sound
channel output terminal T1, a sound channel output terminal
T2 and a microphone input terminal TM. The host device 102
is coupled to the measuring device 104, which respectively
outputs an alternating current (AC) power signal V1 and a
frequency regulation signal S1 to the measuring device 104
through the sound channel output terminal T1 and the sound
channel output terminal T2 according to a measurement
mode of the host device 102, so as to drive the measuring
device 104 to perform bioelectrical impedance measurement
(for example, human acupoint detection, body fat measure-
ment, skin humidity detection, etc.) on an object to be tested
(for example, different parts of the body), where the measure-
ment mode may include an acupoint detection mode, a body
fat measuring mode and a bio-detection mode, etc. Moreover,
the host device 102 further receives a measurement result of
the object to be tested from the measuring device 104 through
the microphone input terminal TM, and analyses the mea-
surement result to obtain biomedical information, for
example, an acupoint skin impedance value and a body fat
rate, etc.

In this way, the power signal and the frequency modulation
signal are provided through the sound channel output termi-
nal T1 and the sound channel output terminal T2 of the host
device 102, and the measurement result is received by the
microphone input terminal TM of the host device 102, such
that the host device 102 can analyse the measurement result to
obtain the biomedical information. In this way, the bioelec-
trical impedance measurement apparatus 100 is adapted to a
plurality of test projects of different frequencies, and can be
used in collaboration with a portable electronic apparatus
such as a mobile phone, a tablet PC or a notebook computer,
and has characteristics of lightness, slimness, shortness and
smallness and is easy to use.

FIG. 2 is a schematic diagram of a bioelectrical impedance
measurement apparatus according to another embodiment of
the invention. Referring to FIG. 2, the measuring device 104
may include a regulation unit 202, a driving unit 204, a
measurement unit 206 and a mixing unit 208. The regulation
unit 202 is coupled to the sound channel output terminal T1
and the driving unit 204, the driving unit 204 is coupled to the

10

20

25

30

35

40

45

50

55

60

65

4

sound channel output terminal T2 and the measurement unit
206, and the mixing unit 208 is coupled to the sound channel
output terminal T1, the microphone input terminal TM and
the measurement unit 206.

The regulation unit 202 receives the AC power signal V1
from the sound channel output terminal T1, and regulates the
AC power signal V1 to provide a direct current (DC) power
signal V2 to the driving unit 204. The driving unit 204
receives the DC power signal V2 from the regulation unit 202
and the frequency regulation signal S1 from the host device
102, and outputs a driving signal SD1 to the measurement unit
206 according to the DC power signal V2 and the frequency
regulation signal S1, so as to drive the measurement unit 206
to measure the object to be tested. The measurement unit 206
outputs a measurement signal S2 obtained after measuring
the object to be tested to the mixing unit 208. The mixing unit
208 mixes the received measurement signal S2 and the AC
power signal V1 to convert the measurement signal S2 from a
DC signal to an AC signal to produce a mixed signal SM1, and
outputs the mixed signal SM1 to the microphone input termi-
nal TM of the host device 102. The host device 102 can
analyse the mixed signal SM1 to obtain the biomedical infor-
mation. Moreover, the host device 102 may include a display
unit 210, and the display unit 210 can display the biomedical
information obtained by the host device 102 after analysing
the mixed signal SM1.

FIG. 3 is a schematic diagram of a bioelectrical impedance
measurement apparatus according to another embodiment of
the invention. Referring to FIG. 3, in detail, implementation
of'the bioelectrical impedance measurement apparatus 100 is
as that shown in FIG. 3, though the invention is not limited
thereto. In the embodiment of FIG. 3, the regulation unit 202
includes diodes D1 and D2 and capacitors C1 and C2, where
an anode and a cathode of the diode D1 are respectively
coupled to the sound channel output terminal T1 and the
driving unit 204. The capacitor C1 is coupled between the
cathode of the diode D1 and a ground. The diode D2 and the
capacitor C2 are connected in series between the anode of the
diode D1 and the ground. The regulation circuit formed by the
diodes D1 and D2 and the capacitors C1 and C2 regulates the
AC power signal V1 into the DC power signal V2, and outputs
the DC power signal V2 to the driving unit 204 through the
cathode of the diode D1.

Moreover, the driving unit 204 includes a transistor Q1, a
bipolar transistor Q2 and a resistor R1. A drain and a source of
the transistor Q1 are respectively coupled to the cathode of
the diode D1 in the regulation unit 202 and the measurement
unit 206. The resistor R1 is coupled between a gate of the
transistor Q1 and the ground. An emitter of the bipolar tran-
sistor Q2 is coupled to the regulation unit 202, a collector
thereof is coupled to the gate of the transistor Q1, and a base
thereof is coupled to the sound channel output terminal T2. A
frequency of turning on/off the bipolar transistor Q2 is con-
trolled by the frequency regulation signal S1 received by the
base thereof, and a turning on/off state of the bipolar transistor
Q2 determines whether to output the DC power signal V2 at
the drain of the transistor Q1 to the measurement unit 206 to
serve the driving signal SD1. Namely, under control of the
frequency regulation signal S1, the driving unit 204 can drive
the measurement unit 206 through a frequency required in
measurement of the measurement unit 206. In the present
embodiment, the bioelectrical impedance measurement
apparatus 100 further includes a resistor R2 and a capacitor
C3, which are coupled in series between the sound output
terminal T2 and the base of the bipolar transistor Q2, and are
used to filter a DC component of the frequency regulation
signal S1.



US 9,211,079 B2

5

Moreover, the mixing unit 208 includes an operation
amplifier A1, aresistor R3, a capacitor C4 and a transistor Q3.
A positive input terminal of the operation amplifier Al is
coupled to the sound channel output terminal T1. The resistor
R3 is coupled between a negative input terminal and an output
terminal of the operation amplifier Al. The capacitor C4 is
coupled between the output terminal of the operation ampli-
fier A1 and the microphone input terminal TM. The transistor
Q3 is coupled between the negative input terminal of the
operation amplifier A1 and the ground.

A gate of the transistor Q3 receives the measurement signal
S2 from the measurement unit 206. In the present embodi-
ment, a regulation circuit formed by a resistor R4 and a
capacitor C5 is further included between the measurement
unit 206 and the gate of the transistor Q3, and the regulation
circuit is used to regulate the measuring signal S2 to imple-
ment high-pass filtering. The resistor R4 is coupled between
the measurement unit 206 and the gate of the transistor Q3,
and the capacitor C5 is coupled between the gate of the
transistor Q3 and the ground. After the measurement signal
S2 and the AC power signal V1 are mixed by the mixing unit
208, the measurement signal S2 is changed from the DC
signal into the AC signal, and the mixed signal SM1 contain-
ing the biomedical information is produced and output to the
microphone input terminal TM. The host device 102 analyses
the mixed signal SM1 and displays the biomedical informa-
tion obtained after analysing the mixed signal SM1 through
the display unit 210.

In summary, the power signal and the frequency regulation
signal required for driving the measurement unit to perform
measurement are provided through the sound channel output
terminals of the host device, and the microphone input termi-
nal of the host device is used to receive the measurement
result, such that the host device can analyse the measurement
result to obtain the biomedical information. In this way, the
bioelectrical impedance measurement apparatus is adapted to
aplurality of test projects of different frequencies, and can be
used in collaboration with a portable electronic apparatus
such as a mobile phone, a tablet PC or a notebook computer,
and has characteristics of lightness, slimness, shortness and
smallness and is easy to use.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the invention without departing from the scope or spirit of the
invention. In view of the foregoing, it is intended that the
invention cover modifications and variations of this invention
provided they fall within the scope of the following claims
and their equivalents.

What is claimed is:
1. A bioelectrical impedance measurement apparatus,
comprising:

a measuring device; and

a host device, coupled to the measuring device, having a
first channel output terminal, a second channel output
terminal and a microphone input terminal, respectively
outputting an alternating current (AC) power signal and
a frequency regulation signal to the measuring device
through the first channel output terminal and the second
channel output terminal according to a measurement
mode of the host device, so as to drive the measuring
device to perform bioelectrical impedance measurement
on an object to be tested, and receiving a measurement
result of the object to be tested through the microphone
input terminal, so as to analyse the measurement result
to obtain biomedical information.
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2. The bioelectrical impedance measurement apparatus as
claimed in claim 1, wherein the measuring device comprises:
a regulation unit, coupled to the first channel output termi-
nal and the driving unit, and regulating the AC power
signal to provide a direct current (DC) power signal to

the driving unit;

a driving unit, coupled to the host device, and outputting a
driving signal according to the frequency regulation sig-
nal and the DC power signal;

a measurement unit, coupled to the driving unit, driven by
the driving signal to measure the object to be tested, and
outputting a measurement signal; and

a mixing unit, coupled to the microphone input terminal,
the first channel output terminal and the measurement
unit, and mixing the AC power signal and the measure-
ment signal to produce a mixed signal and outputting the
same to the microphone input terminal, wherein the host
device analyses the mixed signal to obtain the biomedi-
cal information.

3. The bioelectrical impedance measurement apparatus as

claimed in claim 2, wherein the driving unit comprises:

a transistor, having a drain and a source respectively
coupled to the regulation unit and the measurement unit;

a resistor, coupled between a gate of the transistor and a
ground; and

a bipolar transistor, having an emitter coupled to the regu-
lation unit, a collector coupled to the gate of the transis-
tor, and a base coupled to the second channel output
terminal.

4. The bioelectrical impedance measurement apparatus as

claimed in claim 2, wherein the regulation unit comprises:

a first diode, having an anode coupled to the first channel
output terminal, a cathode coupled to the driving unit,
wherein and providing the DC power signal to the driv-
inu unit through the cathode;

a first capacitor, coupled between the cathode of the first
diode and a ground;

a second diode, having a cathode coupled to the anode of
the first diode; and

a second capacitor, coupled between an anode of the sec-
ond diode and the ground.

5. The bioelectrical impedance measurement apparatus as

claimed in claim 2, wherein the mixing unit comprises:

an operation amplifier, having a positive input terminal
coupled to the first channel output terminal;

a capacitor, coupled between an output terminal of the
operation amplifier and the microphone input terminal;

a resistor, coupled between a negative input terminal and
the output terminal of the operation amplifier; and

atransistor, coupled between the negative input terminal of
the operation amplifier and a ground, wherein a gate of
the transistor is coupled to an output terminal of the
measurement unit.

6. The bioelectrical impedance measurement apparatus as
claimed in claim 1, wherein the host device further com-
prises:

a display unit, displaying the biomedical information.

7. The bioelectrical impedance measurement apparatus as
claimed in claim 1, wherein the host device comprises a
mobile phone, a tablet personal computer (PC) or a notebook
computer.

8. The bioelectrical impedance measurement apparatus as
claimed in claim 1, wherein the measurement mode com-
prises an acupoint detection mode, a body fat measuring
mode or a bio-detection mode.
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